ABSTRACT. Artin's conditions for the existence of a new contraction of an algebraic subspace are changed. The new conditions are more applicable in special cases, especially when the subspace has a conormal bundle.
The precise definition of an algebraic space is rather technical (see [3] or [9] ), but we may view algebraic spaces as being local ringed spaces that are locally affine for the étale topology. So schemes are obvious examples of algebraic spaces. However, the category of algebraic spaces is not much larger than that of schemes. For low dimensions there are very few algebraic spaces that are not schemes. In dimension one, every algebraic space (curve) is a scheme; in dimension two, every nonsingular algebraic surface is a scheme [9] . Even in higher dimensions every algebraic space has a dense open subset which is an affine scheme [9] One nice thing about this new category is that certain constructions (which are not possible in the category of schemes because the Zariski topology is not fine enough) are possible. This paper is concerned with one such constructionthe contraction problem. The contraction problem can be stated as follows: Given a scheme X, a closed subscheme Y and a proper map /: Y -► Y', is there a scheme X' 2 Y' and a map /: X -► X' that induces / on Y while being an isomorphism outside Y. Castelnuovo studied the classical problem of contracting subschemes to points and gave a criterion for contracting a rational curve on a nonsingular surface to a smooth point [11]. Grauert gave some conditions for the existence of contractions in the category of analytic spaces [6, Satz 8, p. 353] ; and showed that in the case where X and Y are smooth with Y of codimension one in X, positivity of the conormal bundle is enough to ensure the existence of an analytic contraction.
Artin has given some conditions that ensure the existence of contractions in the category of algebraic spaces [1, Theorem 6.3, p. 121]. His theorem assumes a condition on I"F/In + lF for every coherent sheaf F on X (where / is the defin-ing ideal of Y in X). The object of this paper is to alter Artin's theorem so as to have a condition that involves only III2. It turns out that we can reduce our desired condition on III2 to Artin's condition, so there is no need to reprove Artin's theorem. We do this in Proposition 1. Our result is that if for every coherent sheaf £ on F (1) Rqf*(Sn(I/I2) ®F) = Q for q > 0 and n > 0, then for every coherent sheaf F on X we have (2) Rtfm (I"F/I" + XF) = 0 for q > 0 and n > 0.
In the case where Y is complete and III2 is a vector bundle, (1) is just the condition that III2 be an ample vector bundle (see [8, Chapter 3, §1]). Problems that are local for the étale topology are more naturally posed in the category of algebraic spaces. Consider the following question: Given a complete scheme X, a closed subscheme Y, and an affine Zariski open set U in Y, is there an affine Zariski open neighborhood W of U in X, such that U is the restriction of W to Y1 The answer is: "In general, no!" However, if we repose the question and ask for a W that is an étale affine neighborhood of U in X, the answer is positive. Corollary 2 is precisely what is needed to answer the question. We shall demonstrate the existence of such affine étale neighborhoods in a future paper [10] .
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All algebraic spaces are assumed to be noetherian. phic to projective space VrY for some r, and that S"(I/I2) is locally isomorphic to the bundle of hyperplane sections on V for some large n. Then Y contracts to a point in X; i.e., there exist an algebraic space X' and a morphism of algebraic spaces f:X -*■ X' that is a contraction on Y and an isomorphism outside of Y. Furthermore, if X is regular, then so is X'.
Proof. When Y' is a point, condition (ii) is automatically satisfied. If Sn(lll2) is locally isomorphic to the bundle of hyperplane sections on Pr for some large zz, and if Y is complete and of codimension 1, then III2 is an ample line bundle [8,1, p. 18]. 
